Greater Sudbury Source Protection Area
Water Quantity Risk Management Measures Evaluation for the Valley System
Draft Report, September 19, 2013

1. Introduction
The Clean Water Act (2006) requires Source Protection Committees (SPC’s) to prepare technical
Assessment Reports and Source Protection Plans for each Drinking Water Source Protection Area.
The Assessment Reports identify water quality and water quantity threats. To evaluate water quantity
risk and identify water quantity threats to municipal sources of drinking water, a Tiered Water Quantity
Risk Assessment framework is used. These requirements and the Water Quantity Risk Assessment
framework are outlined in the Technical Rules (MOE, 2009) and are described in the Water Budget
Guidance document (MNR & MOE, 2011).
Tier One and Tier Two Water Budget and Subwatershed Stress Assessments (Tier One, Tier Two)
evaluate the level of hydrologic subwatershed stress based on provincial percent water demand
thresholds. These thresholds for stress level assignment are:
Groundwater Stress Level
Assignment
Low
Moderate
Significant

Average Annual
Water Demand (%)
< 10%
>10% to <25%
>25%

Monthly Maximum
Water Demand (%)
<25%
>25% to <50%
>50%

In addition, a ‘moderate’ stress level is applied for certain scenarios if the following occurs:
•
•

The groundwater level in the vicinity of the well is not at a level sufficient for the operation of
the well; or
The operation of a well pump is terminated because of an insufficient quantity of water being
supplied to the well.

In general, these conditions are met when the water table in the pumping well is lowered to the well
screen, below which well efficiency and water quality can quickly deteriorate.
Where Tier Two assessments indicate that a subwatershed is subject to hydrologic stress, a Tier Three
Water Budget and Local Area Risk Assessment (Tier Three Assessment) is required to be completed. The
Tier Three Assessment focuses on the Local Area of the municipal drinking water system and the ability
of the municipal source of water to meet municipal water demand under average and drought climate
conditions.
In Tier Three Assessments, Local Areas are defined for the water supply system. Figure 1 shows the
Local Areas for the Valley system. Local areas were developed using the MOE Technical Rules and
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considered the area of land that would be required to provide the wells with the water removed at
specified pumping rates; the drawdown created by the assigned pumping rates; and recharge area as
represented by the drawdown contour (zone of influence) that most closely matched the area of
recharge under existing development conditions and also under planned development conditions as
scheduled in the Official Plan.
Water quantity risk is evaluated in the Local Areas, and threats to the sources of water supply are
identified. The Tier Three Assessment determines whether or not the source of water supply can meet
allocated (existing, committed and planned) water demands for municipal drinking water considering
climate, land use and other water uses. Water uses may include other water withdrawals, ecological
flows and water levels requirements, wastewater assimilative flows, and recreational or navigational
needs.
Where a Tier Three Risk Assessment identifies a local area having moderate or significant water quantity
threats, and the threats are reported in an Assessment Report, the Source Protection Committee must
prepare a Source Protection Plan containing water quantity source protection policies.
To assist in formulating water quantity polices, the Province developed a technical manual and a web
application to undertake a Risk Management Measures Evaluation Process (RMMEP). This process is
used to select and evaluate measures, using the Tier Three Water Budget model, to determine what
measures can be used to manage the water quantity risks to drinking water within the local area. It is
important to note that water quantity policies must address one of the prescribed drinking water
threats, and as a result, may not address some of the factors considered in setting the risk level for a
local area. The modeling work done as part of the Risk Management Measures Evaluation Process is
used to inform and help guide the source protection committee during policy development. It is not
intended to prescribe the entire policy framework.
The Tier One and Tier Two Subwatershed Stress Assessments conducted across the Greater Sudbury
Source Protection Area resulted in identifying two subwatersheds exceeding provincial water demand
thresholds thereby requiring two Tier Three Assessments – one for a surface water system (Ramsey
Lake) and one for a groundwater system (the Valley System). A low risk level was assigned to the Local
Area containing the surface water system. A significant risk level was assigned to Local Areas A and B for
the Valley groundwater system. The third Local Area (C) for the Valley system was assigned a low risk
level. An assignment of significant risk to a Local Area means that under certain circumstances the
municipality would not be able to meet water demand requirements. An assignment of significant risk
to any local area also means that both water quantity threat activities prescribed under the Clean Water
Act automatically become significant threats for the Local Area. As a result, both consumptive water
takings and recharge reduction were identified as significant water quantity threats for Local Areas A
and B.
This report documents the Risk Management Measures Evaluation Process in accordance with the
“Guide - Risk Management Measures Evaluation Process” (November 26, 2012). The Guide summarizes
the Risk Management Measures Evaluation Process as follows:
•

Identify drinking water quantity threats

•

Where required, determine the percentage impacts and rank the significant threats

•

Select Preliminary Risk Management Measures
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•

Evaluate selected Risk Management Measures using the Water Budget Models and Part IX
Technical Rules

•

Select Preferred Risk Management Measures

•

Where and when directed, re-evaluate the Risk Management Measures for Climate Change
Adaptation using the Provincial Climate Change Datasets

•

Prepare a draft Threats Management Strategy

The risk management measures evaluation process uses the Tier Three Water Budget model and the
web-based risk management measures catalogue to select measures to re-evaluate the water quantity
risk scenarios and the level of risk assigned to the Local Area. Preferred risk management measures
would be identified and a Threats Management Strategy would be developed to help SPCs understand
how these measures could be implemented. Where the source protection plan policies include the
preferred risk management measures, they can help inform implementation of the policies. The policies
are intended to manage the significant threat activities so that they cease to be significant drinking
water threats. This can be measured by a modeled reduction in the risk level assigned to the Local Area.
The model can test out different types of actions to reduce the local area risk level and guide the local
source protection committee through policy development. Some of the actions can be translated into
policies when they are directed at significant drinking water threat activities. However, other activities
that are not significant drinking water threats (i.e. increasing the storage within a distribution system)
are suited to improving the ability of the system to meet demand. If these types of non-threat activities
have a significant impact on the sustainability of the system, there are limits on the way policies can be
written. For example, a source protection committee cannot write a significant threat policy to address
storage in a distribution system; however, they can write a significant threat policy directed at the
operator of the drinking water system to reduce the peak water takings through specific actions. The
municipality could then implement this policy through increased storage, or they may find another
means to reduce peak water takings. This needs to be considered when evaluating how to use the
results of the evaluation process to draft policies.
A detailed report on the modelling conducted for the risk management measures evaluation process
and the outcomes is included in Appendix 1.

2. Significant Drinking Water Quantity Threats
There are two provincially prescribed drinking water quantity threats under the Clean Water Act. If the
local area risk level is significant, then all existing and future threat activities automatically become
significant threats.
Threat # 19 is “An activity that takes water from an aquifer or a surface water body without returning
the water taken to the same aquifer or surface water body”. Any existing water taking, including the
wells in the municipal drinking water system, are existing drinking water threats. Any new taking would
be a future threat, depending on any transition policies in the source protection plan. Given the local
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area risk level is significant only because of the longer term drought scenarios, policies for existing
activities could be implemented over a longer time frame.
Threat # 20 is “An activity that reduces the recharge of an aquifer”. Reduction in recharge is
automatically considered a significant drinking water threat because a significant risk was assigned to
the area. The Tier 3 Water Budget modeling indicated that neither current nor future levels of
development trigger a significant risk. This suggests that policies encouraging best management
practices to maintain or increase infiltration would be sufficient to address this threat activity. The
significant threats were identified based on the assignment of a significant risk level to the local area for
the following scenarios:
•

Drawdown (reduction in aquifer level) under drought climate conditions for the Linden well in
Local Area A under allocated (existing, committed and planned) water demand (Scenarios H(1)
and H(2))1.

Tolerance (designated as ‘high’ or ‘low’) refers to the ability of a drinking water system (intake or well)
to continue to provide the required quantities of water for identified uses during peak demand periods.
For the Valley Tier Three Risk Assessment, Tolerance was assigned based on simulated water level
results compared against a ‘trigger’ elevation, along with a qualitative evaluation of the municipal
system to meet peak demands. Peak demand tolerance was assigned based on discussions with City of
Greater Sudbury water and wastewater staff who have operated the existing Valley Drinking Water
System during dry periods. In addition, an understanding of the capacity of the system to store water
was considered in the determination of peak demand tolerance.
Tolerance was designated as low in Local Areas A and B using both long-term climate data and drought
climate conditions with existing demand (Scenarios C and D)2 when the Tier Three Assessment was
being done in 2010 and 2011. At that time, City staff noted that this would change with the addition of
the two new wells scheduled to be added to the system and with the construction of a new water
storage tower. The two new wells came on-line in February 2013 and staff have indicated that this has
changed the designation to high, therefore tolerance would no longer trigger a significant risk level nor
significant threats. Therefore, the two significant water quantity threats occur only in Local Area A.

3. Threats Ranking
Provincial requirements for threats ranking are described in the “Water Quantity Threats Ranking
Scenario Guidance Document” (October 2009).
The Guide discusses how threats can be ranked to help committees better understand the contribution
different activities have on the sustainability of the drinking water system. This helps the committee
1

Technical Rules: Assessment Report, Clean Water Act, 2006”, Proposed Amendments dated March 22, 2011 (the
Technical Rules)
2
Ibid, March 22, 2011
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identify where to focus risk management measures. This feeds into the risk management measures
evaluation process, which then helps to show how accompanying policies can be developed that would
ensure threats cease to be significant threats.
The November 26, 2012 guide for the Risk Management Measures Evaluation Process states that “there
may be no requirement for the threats to be ranked (e.g. if the Local Area contains only municipal
systems that belong to a single municipality)”. This is the case for the local areas in the Valley System.

4. Risk Management Measures Evaluation
The province developed a risk management measures catalogue (RMM catalogue) to provide source
protection committees with measures to address threats to drinking water sources. The catalogue
contains measures to address both water quality and water quantity threats; at the time of writing this
report, it has 74 water quantity risk management measures. The catalogue was designed so that new
measures could be added to it. Preliminary risk management measures from the online RMM catalogue
were selected to evaluate the effectiveness of the measures to manage or alleviate the water quantity
drinking water threats. The modelling and policy development group3 reviewed the preliminary list of
risk management measures and discussed which measures should be modelled by revising the Tier
Three Water Budget risk scenarios.
As noted in Section 2, significant risk was assigned to the Valley system based on drawdown (reduction
in aquifer level) under drought climate conditions for the Linden well under allocated (existing +
committed + planned) water demand in Local Area A.
A new risk management measure was selected to optimize pumping operations of the well field during
drought conditions and under existing + committed + planned water demand. Through modelling, this
measure was identified as being very effective in reducing the local area risk level associated with the
drawdown in the Linden well. For this risk scenario, it was determined that the significant risk level
assigned to Local Area A could be changed to low risk if the Linden well was turned off for the month of
February, when recharge is lowest, in order to give the aquifer time to recover. During this time (the
month of February), pumping could be re-allocated to other wells in the system to maintain water
demand requirements. A description of the modelled risk scenario and the results are provided in
Appendix I.
After the proposed scenario to optimize pumping operations was modeled, a draft policy was developed
and both the modelling for the proposed scenario and the draft policy were presented to City Water and
Wastewater staff. Since this report is part of a pilot project to use the risk management measures
evaluation process as a basis for developing water quantity policies, the provincial guidance on policy
development has been evolving. Direction has been received indicating that policies associated with the
operation of the wells are not significant threat policies. However, a similar outcome can be achieved
by drafting policies for the municipality to optimize the operation of their wells to reduce the effect of
water takings on the sustainability of the aquifer. The modeled operating scenario demonstrates that
3

This group consists of Conservation Authority staff, the Water Budget consultants, MNR Water Budget advisors
and the MOE Source Protection Liaison.

Draft RMME Report, September 19, 2013

Page 5 of 7

the risk level for the local area containing the Linden well can be changed from significant to low under
the 10-year drought scenario and the allocated (existing, committed and planned) water demand with
the optimized pumping of the drinking water system (see Appendix I for details).

5.

Draft Threats Management Strategy

The Guide for the Risk Management Measures Evaluation Process states that “The evaluation process
considers the development of a Threats Management Strategy to deal with moderate and significant
threats identified in the Assessment Reports, i.e. informing and recommending to SPCs the preferred
management strategy of one or more RMM to manage the risk level assigned to the Local Area.”
The Threats Management Strategy for the Greater Sudbury Source Protection Area consists of a number
of policies that together must ensure that existing water quantity threats cease to be significant and
that future threats do not become significant. One of the draft policies includes a component that
addresses the modeling done to reduce the risk assigned as a result of drawdown at the Linden well
from significant to low.
The draft policy reflects that modeling was done to optimize the pumping of the municipal wells under
drought conditions and allocated pumping rates (existing + committed + planned) by pumping the wells
according to the rates described in the Water Quantity Risk Management Measures Evaluation for the
Valley System (see Appendix I of this report for details). Drought conditions were defined in the Tier
Three Water Budget and Risk Assessment report using local climate data and the 10 year period with the
lowest recorded average precipitation (1955-1964, 785 mm of precipitation per year). In the event of a
10 year drought period with allocated water demand, the Linden well could be turned off for
approximately one month when recharge of the aquifer is at its lowest, which would require increased
pumping at the other Valley wells.
In addition, several other policy components are being considered by the Source Protection Committee
to address significant water quantity threats, which will be evaluated through the annual source
protection planning reporting process. Any additional policies will be in the source protection plan and
may include policy tools and options such as:
•

A Water Efficiency and Conservation Plan, which would consider sustainable water quantity usage,
sector specific water conservation/efficiency measures, and low impact development as a way to
conserve water and maintain aquifer recharge.

•

An Education and Outreach program to inform property owners of their role in protecting the water
supply, and of actions that can be taken to reduce water consumption and maintain aquifer
recharge. The program could include an incentive program (such as rebates for example) to
encourage water conservation and the adoption of best management practices (for example,
disconnection of downspouts, use of water barrels, low flow toilets, rain gardens).

•

A groundwater monitoring program at various locations throughout the Local Area; and to integrate
aquifer level information within each well into the operators’ information system to help make
decisions to optimize well operations.
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•

Upgrading and improving municipal infrastructure, including projects described in the Municipal
Class Environmental Assessment referred to in Section 4.

•

A Land Use Planning policy for the City of Greater Sudbury to re-run the Tier 3 Water Budget model
as part of Official Plan updates to ensure that any increased water takings or reduction in aquifer
recharge as a result of new development or site alterations do not become a significant threat.

•

A Prescribed Instrument policy for Permits to Take Water to ensure that existing threats cease to be
significant and future threats do not become significant.

The results of re-running the Tier Three water budget model with updated data will show whether or
not these policies will lower the significant risk so the two water quantity threats cease to be significant.

6. Risk Management Measures for Climate Change Adaptation
The Guide for the Risk Management Measures Evaluation Process states that “re-evaluation of risk
management measures specific to climate change adaptation may be considered in the future”.
This report is being provided as part of a provincial pilot project that includes one other Source
Protection Area. The other Source Protection Area pilot project will include modeling for climate
change, while this one is focusing on amending an approved assessment report for the results of a Tier
Three water budget analysis, completing the risk management measures evaluation and adding water
quantity policies to a source protection plan. Therefore, a climate change scenario analysis is not
provided in this report.
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Figure 1:
Local Areas for the Valley Drinking Water System
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